INTRODUCTION
The roundtable seminar on the past, present, and future of tobacco control took place in October 2016 at the Harvard University Science Center. It was hosted by Professor Allan Brandt and the Harvard University Department of the History of Science, and co-organised by the Polish Health Promotion Foundation (Fundacja "Promocja Zdrowia"). The event brought together a range of international public health leaders and scholars, including health economists, political scientists, historians of science, health advocates, and policymakers. During the seminar the extensive range of regional and disciplinary expertise of the guests was drawn upon to generate broad, strategic thinking on the history and perspectives of tobacco control, as well as future research and collaboration ideas. The main goals of the meetings were:
1. To identify the key learning opportunities emerging from historical research for global tobacco control leaders and health advocates. 2. To appraise the current challenges to effective tobacco control efforts globally. 3. To initiate collaboration on a roadmap for the future of global tobacco control.
HARM REDUCTION APPROACHES TO TOBACCO CONTROL
Historically, harm reduction in tobacco control was a relatively minor issue. Apart from nicotine replacement therapies (NRT) and some forms of smokeless tobacco, no nicotine-containing product had the potential to reduce the harm of tobacco use. This changed with the introduction of electronic nicotine delivery systems (ENDS) into the marketplace in the mid-2000s. As these products -the most popular to date is the electronic or e-cigarette -have become increasingly prevalent, it is clear that we must address the central issues raised by their exponential growth in the marketplace. A historical aversion towards harm reduction approaches exists within a significant segment of the public health community in the United States (US) [1] . Seminar participants were asked to consider whether harm reduction approaches are more favoured by tobacco control advocates in other parts of the world, and, if so, why this is the case.
Allan Brandt noted that while we often talk about a Euro-American-Australian consensus on tobacco control and positive changes in tobacco-related behaviours
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From left to right: Gina Kruse, Rajmund Dąbrowski, Witold Zatoński, Allan Brandt, Michał Stokłosa, Mateusz Zatoński, Gregory Connolly, Naomi Oreskes, Nancy Rigotti Photo credits: Aleksandra Herbeć in these parts of the world, the fact is that the cultures of tobacco control remain very different between these regions. For example, the differences between the United Kingdom (UK) and the US in terms of their traditions of harm reduction, which have been reflected in the much stricter regulation of e-cigarettes in the US. Another example of these differences is the minimum age of use of alcohol, which in the US is set at 21 years, while in most of Europe it is 18 or lower. Brandt also brought up the recent change in the laws regulating cannabis in several US states [2] , observing the irony that marijuana laws are being liberalised at the same time as access to tobacco products is becoming more restrictive, for example with around 100 communities in Massachusetts raising the age of purchase of tobacco products from 18 to 21 [3] . Those "finer notions of culture and history", according to Brandt, should be kept in mind "as potential guides to developing some consensus about the future of tobacco control".
Naomi Oreskes emphasised the importance of acknowledging the different priorities given to harm reduction depending not only on geographic region, but also on disciplinary background. For clinicians who have an obligation to their individual patients, a harm reduction approach can be much more acceptable than to public health lawyers or historians. This sentiment was echoed by Nancy Rigotti, who said that while in her role as a smoking cessation clinician she would recommend tried-and-tested cessation drugs to patients struggling to quit in the first place, if this did not work, she would be happy to see them completely switch over to harm reducing products, such as e-cigarettes, rather than continue smoking traditional cigarettes.
One of the problems with harm reduction in tobacco control, in Allan Brandt's opinion, is that its definition is set in relation to the world's most dangerous legal product -the traditional cigarette. From the point of view of the tobacco industry this creates an opportunity whereby any product they create, regardless its addictiveness, will be viewed as progress by a large part of the public health community. "So in a way", Brandt concluded, "we've let the regulatory standard be set by incredibly dangerous combustible products".
ELECTRONIC NICOTINE DELIVERY SYSTEMS
E-cigarettes and next generation nicotine delivery systems have become one of the symbols of the debate over the merits and disadvantages of harm reduction approaches. Many harm reduction proponents believe that ENDS can play a role in tobacco control that could be similar to that played by methadone therapies in evidence-based heroin control policies -helping some users quit and substantially reducing harm among others who for various reasons are unable or not willing to overcome their addiction, and for whom, in the absence of these harm reduction mechanisms, there would be a high probability of continued use of a much more hazardous substance [4] .
With the advent and popularity of e-cigarettes, one of the looming challenges for health advocacy today is the question of their regulation. The debate over these products reprises many themes that have recurred throughout the history of tobacco control -such as the tension between harm reduction approaches and the precautionary principle, or the challenges posed by disruptive innovation to the public health status quo as technological dissemination outstrips the knowledge context. The experts were posed the question of whether there is an appropriate regulatory framework for dealing with products which are inherently dangerous, but the moderate use of which might be preferable to the alternative.
While the science on the effectiveness of e-cigarettes as cessation aids is still far from complete, the few existing studies suggest that they are not a silver bullet, with similar quitting rates to nicotine replacement therapy [5] . However, as Nancy Rigotti observed, it is quite clear that they are significantly less harmful than combustible tobacco products. Thus, a temporary switch from cigarettes to e-cigarettes, followed by quitting both, would be the ideal scenario for their use as cessation tools. However, Rigotti continued, "what we are now seeing is that currently most people are doing what's called dual-use, they're using both cigarette and e-cigarettes. If they're doing that then is that really harm reduction?". Research shows that reducing the consumption of combustible tobacco by a little does not yield significant health benefits [6] . In this context people engaging in the dual-use of e-cigarettes and combustible tobacco might be misguided into thinking they are helping themselves reduce harm, while in fact they are not achieving this goal in any meaningful way.
With combustible cigarettes discredited, in Naomi Oreskes' opinion, the focus on e-cigarettes is a strategic decision of the tobacco industry. With the reputation of being significantly less harmful than traditional smoking, their modern design, little if any second-hand smoke, and an appeal to children, they can be profitable, especially if their relatively high price is taken into account. Allan Brandt and Nancy Rigotti suggested that the industry will most likely not displace combustibles, as they remain fantastically profitable. Instead it will address different products to different markets. E-cigarettes will be sold to those who have the access and resources to utilise them, while combustible cigarettes will continue to dominate among poorer groups and in the developing world. The effect of this will be an increase in health disparities between low-and high-income populations.
However, Greg Connolly pointed out that the most popular e-cigarettes are yet to turn a profit after being on the market for two years, while the profit margin for a pack of Marlboro, despite all the existing anti-smok-ing policies, remains as high as 40%. In his opinion, big tobacco companies such as Philip Morris will not pursue the e-cigarette route, as they realise that this product is an inefficient nicotine delivery mechanism. Instead, he suggested that the real public health concern should lie with next generation products, such as the Marlboro IQOS, or the R.J. Reynolds VUSE FOB. These products are the first step towards combining drug delivery with iPhone-like capacity and internet connectivity, as well as digital marketing tools. These might allow to customise the delivery of nicotine by monitoring usage patterns and adjusting the dose and frequency.
Companies such as Philip Morris have invested billions of dollars into next generation products, marketing them as improved tools of harm reduction [7] . The pharmaceutical industry is far from matching this commitment with the much lower sums, in the hundreds of millions, it has spent on cessation therapies and medications. The tobacco industry is further helped by the weak regulation of high technology nicotine products, which stands in contrast to the strict rules governing the introduction of any new cessation drugs. Greg Connolly concluded by expressing concern that the failure to adequately regulate the conventional market might mean being "forced to allow through […] a highly abusive product on the market which gives us slight risk reduction, but also a loss of autonomy, loss of control […] This is removing self-administration, you are no longer in control of what goes into your body, you're relinquishing that, so you're losing autonomy under this technology, as many people are to their iPhone.
[…] It's sort of the best of the two worlds, it's the Marlboro man combined with Steve Jobs".
TREATMENT OF TOBACCO DEPENDENCE
Effective smoking cessation support remains the most direct way of controlling the burden of tobacco-related illness and death. Despite e-cigarettes having captured a large portion of the public debate on quitting aids in recent years, various other, better researched treatment methods exist and are still not adequately used. Access to such treatment varies widely across and within countries, as do the treatments themselves [8] . Seminar participants explored the historical development and current status of treatment methods, as well as their strengths and limitations.
Nancy Rigotti gave an overview of the field of smoking cessation. She pointed out that while offering help to quit is part of the WHO Framework Convention for Tobacco Control MPOWER package of technical measures and resources, it is often viewed as the "forgotten piece of tobacco control", as it is given less attention than other tobacco control measures, such as smoking bans or taxation. However, from the perspective of clinical medicine, getting current smokers to quit it is not only the most cost-effective method, but also the one where positive health effects and reduced deaths can be observed most quickly. While most smokers want to quit, a point emphasised by Witold Zatoński, few succeed long-term as a result of any single quit attempt. Nancy Rigotti presented data showing that only 6% of those who try to quit succeed in doing so without any help, while 20-30% do so with the best treatments available -nonetheless, even a brief intervention by a physician improves chances of quitting. However, only one-third of those trying to quit use any treatment at all. The big challenge of cessation today is therefore delivering treatments to more smokers.
Since smoking is partly a behavioural issue, and partly an addiction, cessation methods must tackle both. While counselling and psychosocial support can help with breaking the habit, pharmacotherapy is intended to assist in overcoming the addiction. In a country like the US available methods include telephone quitlines, NRT, Buproprion and Varenicline. While studies have shown that Varenicline is the most effective cessation drug, it got a bad name due to concerns about its psychiatric side-effects which, according to Nancy Rigotti, reduced the willingness of doctors to prescribe it and of patients to take it. Despite studies showing that these concerns were largely unfounded [9] , Varenicline's reputation might have suffered irreversibly due to bad press. Witold Zatoński talked about cytisine, an alkaloid used in the production of smoking cessation drugs such as Tabex and Desmoxan. The first cytisine-based drugs were developed already in the 1960s. Its effectiveness is comparable to Varenicline, while its price is much lower as it is a generic agent [10] . However, cytisine remains largely unavailable outside Central and Eastern Europe. Meanwhile, it has achieved great commercial success in Poland, where after heavy advertising campaigns in the Report
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last few years sales grew from a few thousand packages per year to almost one million. Witold Zatoński pointed out the irony in the fact that cytisine, despite being a safe, effective, and natural smoking cessation pharmaceutical with a proven track record, is still available only in a handful of states, while synthetic e-cigarettes, with little science supporting their use as cessation tools, are accessible in many countries around the world. In concluding the section on the treatment of tobacco dependence, participants discussed the role of healthcare professionals in improving the delivery of existing treatments to smokers. Most people in Europe and North America come in contact with a doctor or a nurse during any given year, providing an opportunity for what Nancy Rigotti referred to as a "teachable moment". The illness that brings people to see a medical professional is an additional motivation to quit. In addition, the meeting is also a chance for the doctor to issue a prescription for smoking cessation drugs. One way of getting doctors more engaged in effectively using this "teachable moment" is by beginning to think about tobacco use as a chronic disease. Instead of asking patients if they are ready to quit, treatment should be offered to them automatically, as in the case of other chronic diseases such as diabetes. Gina Kruse noted that chronic disease management is increasingly moving towards a systems-based approach and that perhaps this is also a path smoking cessation should take. Rather than rely solely on the individual doctor's counsel to their patient, ways should be sought to automatise the process.
TOBACCO TAXATION
Increasing the price of cigarettes has been shown to be one of the most effective ways of reducing overall smoking prevalence [11] . However, while smoking rates have generally declined in many high-income countries, they remain persistently high among people from the lowest socio-economic groups [12] . The seminar discussion touched upon the role of taxation and the optimal strategies in which it should be used to tackle smoking while not becoming a disproportionate burden on the poor.
The discussion was opened by Michał Stokłosa's point that the relationship between tobacco taxes and tobacco consumption is remarkably straightforward -as the taxes go up, tobacco products become less afforda- ble, and their consumption decreases. European countries with low tobacco taxes, such as Greece, tend to have higher consumption levels than countries with high tobacco taxes, such as the UK. In addition, people from lower socio-economic groups, as well as young people, are more price-responsive to changes in taxation. Allan Brandt added that taxation is one of the few tobacco control measures that seems to be universal and work irrespective of the culture or state in which it is implemented. Therefore, it should hold a prominent position in any tobacco control toolkit. He also expressed the hope that higher taxes could become an important tributary to public health funding and tobacco control. Michał Stokłosa was sceptical about this possibility, pointing out that governments tend to be unwilling to restrain their ability to spend tax money, and would rather keep it in one budget rather than earmark it for a particular public health objective. Michał Stokłosa also outlined findings suggesting that e-cigarettes are more price-elastic than traditional cigarettes, and that there is a substitution effect between the two products -when the prices of cigarettes went up, some smokers moved to e-cigarettes. As a result, if a harm reduction approach is to be taken, it would be advisable to incentivise current smokers of combustible cigarettes to switch to e-cigarettes by making the former less affordable.
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Some of the criticisms of the taxation approach were assessed by the participants. One of them, mentioned by Mateusz Zatoński, was the tobacco industry argument claiming that tax increases lead to an increase in smuggling and the sale of illegal cigarettes. Allan Brandt mentioned the critique that tobacco taxes are regressive and exacerbate income inequalities. Michał Stokłosa rebuked the first argument, citing research showing that the proportion of smuggled cigarettes in the European Union is not significantly increasing despite tax increases, and remains around 14% of the entire cigarette marketwhich incidentally means that as the overall cigarette market declines, so does the absolute number of illicit cigarettes. As to the second critique, it is a real challenge, as smoking rates remain higher among people of lower socio-economic status, and it is those who carry on smoking who will indeed carry a greater part of the tax burden. In order to address this, the entire system would need to become more progressive, for instance by covering smoking cessation drugs with health insurance in order to lessen the burden on the poor.
PAST SUCCESSES IN TOBACCO CONTROL
Using any metric, whether it be smoking prevalence, the absolute number of smokers, or the incidence of smoking-related diseases, tobacco control across large parts of Europe and North America has been very successful in the last decades [13] . The participants of the seminar where asked to reflect on what lessons can be drawn from these past achievements in order to inform future attempts at dealing with the tobacco epidemic.
Allan Brandt noted that in the last decades several countries, including the US, have provided positive models for global tobacco control, implementing tobacco advocacy and policy precedents that were then replicated in other countries. In the Polish case, explored by Witold Zatoński, this example has been supplemented by direct support from the American and British tobacco control community. One example of this support was the Conference on A Tobacco Free New Europe, held in the town of Kazimierz, in Poland in November 1990, just one year after the collapse of the Berlin Wall. The conference was organized by the American Cancer Society and the International Union Against Cancer. It was attended by public health leaders, such as Richard Peto and Greg Connolly, and served as an opportunity to train a new generation of Central and East European anti-tobacco advocates, as well as to structure the tobacco control efforts in the region in the next years. The Kazimierz Declaration, which concluded the meeting, and which was based on the gold standards of tobacco control developed in the West, formed the basis of the tobacco control roadmap implemented in Poland in the 1990s. It also became a tool for anti-tobacco advocates lobbying the Polish government, a process which in 1995 culminated with the passage of the most comprehensive tobacco control law in the region [14] . Report
The Western example was also useful in developing mass anti-tobacco campaigns in Poland. The American Cancer Society's "Great American Smokeout" was the inspiration for the "Great Polish Smokeout", organised since 1991, and adapted to the local context. The winners of the competition organised as part of the smokeout won a private audience with Pope John Paul II. The action was a great success, according to Witold Zatoński, with almost four million Poles declaring that they quit thanks to the "Great Polish Smokeout I" [15] . This was a major achievement in a country which in the late 1980s had one of the highest smoking prevalence rates in the world. Since the early 1990s the sale of tobacco in Poland has plummeted from 100 billion cigarettes to around 40 billion today. At the same time the number of smokers has halved, from 16 to 8 million. Most importantly, although one in four Poles are still smokers, both the prevalence and sale of tobacco continue to decrease.
The tobacco industry combats tobacco control policy precedents tooth and nail, as it is afraid of their diffusion. Countries such as Poland, which benefitted from following the examples of others, later went on to become models themselves. Mateusz Zatoński brought up the story of the health warning labels introduced by the 1995 law, which at the time were the largest in Europe. This precedent led to policy diffusion, as the European Union decided to follow the Polish example and increase the size of its labels. Allan Brandt mentioned Australia, whose decision to implement plain packaging despite threats from the tobacco industry, is now leading to other countries, such as France or the United Kingdom, adopting the same policy. "What I'm finding", continued Brandt, "is that when the industry's fighting something you can be almost certain that there's good evidence that it's going to hurt them".
The progress in fighting against smoking among children and teenagers was also discussed. Witold Zatoński noted that significant decreases in smoking among children have been recorded in a whole host of countries, from Poland to the US. In Norway, smoking prevalence among 15-year-olds is close to zero. Allan Brandt underlined the importance of this, pointing to evidence that shows that if people get through childhood and adolescents without becoming smokers, their chances to be smokers as adults are impressively reduced. Thus, the decision of some states, such as Hawaii and California, and of some towns, for example Boston, to raise the age legal smoking age to 21, could be very important.
Greg Connolly closed this section of the discussion by arguing that the progressive declines in smoking that have occurred in many countries in the last decades should be a reminder that tobacco control efforts are going in the right direction. The decline of consumption since 2000 suggests that by the 2030s smoking prevalence in the US will be less than 5%. The public health community should be careful not to jeopardise these gains by putting excessive faith in new products promising reduced risk. "We don't need them!", concluded Connolly, "Whenever in this nation we have commercialised a psychoactive drug, we've seen addiction rates soar".
ARE WE FACING A "RADICALLY DIFFERENT MOMENT" IN TOBACCO CONTROL?
The question participants kept returning to throughout the seminar was whether health advocates have found themselves in a different moment in tobacco control history than ever before. Allan Brandt recalled the last great revolution in the history of smoking, when in the 1900s mixed tobacco cigarettes were introduced and promoted by ground-breaking, disruptive changes in modes of marketing. Arguably, a similar revolution is taking place today, in the form of elegant nicotine delivery products using cutting edge technology. "My worry", added Brandt, "and I'm a precautionary principle sort of public health person, is that we don't have the authority to resist this kind of investment, sales, appeal, autonomy and individuality issues, the forces of the market". Rajmund Dąbrowski added that indeed these new prod- ucts, including e-cigarettes, can be described as "wonderful' in the sense of 'creating wonder, going beyond our understanding". A number of reasons were outlined by Allan Brandt for why we might be facing a disruptive moment in tobacco control. The first are the changes in systems for nicotine delivery, discussed in depth during the seminar. The second is smokers themselves, who are very different to those who were quitting in the 1980s and 1990s. Those who come to cessation clinics today, pointed out Brandt, have already tried quitting many times and failed. Those who could quit more easily have already done so. Only the most persistent continue to smoke, and they must be approached differently than the "historical smoker" we were used to. Finally, the evaluation of new nicotine delivery products, such as e-cigarettes, might be much more difficult than was the case with combustible cigarettes, for example because of widespread dual use, or existing comorbidities. Nancy Rigotti, however, noted that some evidence suggests the hardening of the smoking population is not as prevalent as is widely assumed, though she admitted that more smokers now have comorbid psychiatric diseases than was the case historically. More of today's smokers are also poor, and quitting smoking is not their primary concern. However, today's smokers also smoke less than before. "So in some ways they're harder' , summarised Rigotti, 'in other ways there are still young people starting to smoke […] and they're probably earlier in the addiction cycle, and maybe those are more like the people 40 years ago who could quit more easily". She emphasised that in this situation it is important to acknowledge that there are different types of smokers for whom different types of treatments need to be tailored.
Allan Brandt closed the discussion by expressing concern that 50 years of progress in tobacco control could be undone in the next 50 years. Even if smoking rates remain unchanged, tobacco will lead to a billion deaths by 2100. The challenge for the tobacco control field is to promote things we know actually work, while at the same time developing a sharper research agenda to understand the new technologies and changing cultures of smoking.
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